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A B S T R A C T  

A t th e  reques t o f th e  U .S . D e p a r tm e n t o f E n e r g y  (DO E ), a  te a m  from  O a k  R idge  
N a tiona l  L & o r a tory  ( O R A L )  conduc te d  a n  i n d e p e n d e n t rad io log ica l  ver i f icat ion survey  a t 
th e  fo r m e r  Awc ia te  A ircraf l  Too l  a n d  M a n & k tu r ing  C o m p a n y  site in  Fair f ie ld,  O h io. T h e  
survey  was  pe r fo r m e d  from  February  to  M a y  o f 1 9 9 5 . T h e  pu rpose  o f th e  survey  was  to  
ver@  th a t th e  site was  r e m e d i a te d  to  levels  be low  D O E  gu ide l ines  fo r  F U S R A P  sites. 

Resu l ts o f th e  i n d e p e n d e n t rad io log ica l  ver i f icat ion survey  a t th e  fo r m e r  A ssociate 
A ircrafk Too l  a n d  M a n & & n @  C o m p a n y  con fin n  th a t th e  res idua l  u r a n i u m  con ta m ina tio n  
a t th e  site is be low  D O E  F U S R A P  gu ide l ines  fo r  un res tr icted use . 

xi 
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Resu l ts o f th e  In d e p e n d e n t R a d io logica l  Ver i f icat ion Survey  
a t th e  Fo rmer  Associ i te A ircraft Too l  a n d  M a n u fac tu r ing  C o m p a n y  

S ite , Fairf ield, O h io (FO H O O l)* 

INTRO D U C T IO N  

T h e  fo r m e r  A ssociate A imra ft Too l  a n d  M a n & & & g  C o m p a n y  site is located a t 3 5 5 0  
Dix ie  H ighway , Fair f ie ld,  O h io. A ssociate A ir&  Too l  a n d  M a n u fac tu r ing  C o m p a n y  
p roduced  ho l low u r a n i u m  s lugs in  a  m a c h i n e  shop  a t th e  site in  1 9 5 6 . T h e  work  was  
p a fo r m e d  fo r  N a tiona l  L e a d  o f O h io  in  a  con tract wi th th e  A to m ic E n e r g y  C o m m iss ion to  
a u g m e n t th e  capaci ty  o f th e  F e e d  M a te r &  P roduc tio n  C e n te r  a t F e m a l d  in  th e  d e v e l o p m e n t 
o f nuc lear  ene rgy  fo r  d e fense- re la te d  projects.  T h e  cur ren t occupan t o f th e  bu i ld ing,  Force  
C o n trol, o p e r a tes  a  m u l t ipurpose m a c h i n e  shop .’ F igure  1  is a  d i a g r a m  o f th e  site. 

A t th e  reques t o f th e  U .S . D e p a r tm e n t o f E n e r g y  (DO E ), a  te a m  from  O a k  R idge  
N a tiona l  L a b o r a tory  conduc te d  a n  i n d e p e n d e n t rad io log ica l  ver i f icat ion survey  a t th e  fo r m e r  . A ssociate A ircr&  Too l  a n d  M a n u fac tu r ing  C o m p a n y  S ite , Fair f ie ld,  O h io. T h e  survey  was  
pe r fo r m e d  f i-om  February  to  M a a  o f 1 9 9 5 . T h e  pu rpose  o f th e  survey  was  to  veri fy th a t 
rad ioac tivity from  res idues  o f 8v  was  r e m e d i a te d  to  a  leve l  be low  accep tab le  D O E  
gu ide l ine  levels  fo r  F U S R A P  sites by  B e c h te l  N a tiona l , Inc . ( B N I). 

V E R IFIC A T IO N  P R O C E D U R E S  

A  descr ip t ion o f th e  typical  survey  m e thods  a n d  instrum e n ta tio n  p rov id ing  gu idance  fo r  
theve r i& tionsu rveymaybe fo u n d i n M ~  
G u iaW n e s , O R N L - 6 7 8 2  (January  1 9 9 5 ) .2  

A p p h z h b n s  a n d D e v e l o p m e n t G roup  

G a m m a  rad ia tio n  levels  we re  d e & a n & x l  us ing  po r tab le  N a I g a m m a  scint i l lat ion m e ters; 
b e ta /g a m m a  m e a s u r e m e n ts we re  m a d e  with G M  “pancake” p robes ; a l pha  m e a s u r e m e n ts 
we re  m a d e  with Z n S  “bee r  m u g ” d e tec tors. La rge -a rea  p ropo r tiona l  d e tec tors  we re  used  to  
scan  floo rs . 

T h e  indoor  ver i f icat ion survey  o f th e  Force  C o n trol bu i ld ing  inc luded  th e  fo l lowing:  
n  M e a s u r e m e n t o f a l pha  a n d  b e ta - g a m m a  rad ia tio n  levels  in  al l  access ib le  a reas  o f th e  

bu i ld ing  a n d  whereve r  a reas  o f e leva te d  rad ia tio n  levels  we re  ind icated du r ing  

l Thesurvcywasper fo m h e d b y m e m b e r s o fth c M ~  App l i ca tions  a n d  Deve lqnen t 
G ra rpo ftbeHea l thSc iencesResearch I> iv is ionatO a k R i d g e N a tio n a l ~ ~ u n d e a D O E c o n tract 
D E - A C O 5 - 8 4 O R 2  1 4 0 0 . 
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previous surveying activities and other post-remediation surveys. Contaminated 
areas of the building were remediated in zones I-VIII by BNI (see Figs. 2 and 3). 
contaminated drainpipes in Zones II and IIT and drainpipes exiting the building at 
the south wall of Zone II were removed by BNI, then the excavated trench areas 
were remed&ed Sections l-6 of the building are arbitrary divisions defined in the 
complete Oti radiological survey report of 1993.’ 

n Smears offloors, walls, and overhead surf&es in remediated areas inside the Force 
Control building for measurement of transferable alpha and beta-gamma 
radioactivity levels. Smear locations are shown on Fig. 2. Overhead smears were 
obtained from beams in Sections 3,4, and 5 of the building, as shown on Fig. 2. 

. Sampling and radionuclide analysis of verification systematic and biased soil 
samples taken beneath the concrete floor in the building (Fig. 2). 

The outdoor survey of the area adjacent to the Force Control building in remediated 
areas included the following: 

. A walkover scan of alpha and beta-gamma radiation levels. 

. Sampling and radionuclide analysis of verification systematic and biased soil 
samples. Sample locations are shown on Fig. 3. 

In addition to conducting independent radiological surveys, ORAL staff reviewed the 
radiological survey data resulting from BNI post-remedial action work. 

VERIFICATION SURVEY RESULTS 

DOE guidelines are summarized in Table 1. Typical background radiation levels for the 
Fairfield, Ohio area are presented in Table 2. These data are provided for comparison with 
survey results presented in this section. Background concentrations have not been 
subtracted from radionuclide concentrations measured in soil samples. 

Results of laboratory analyses of systematic and biased verification samples for w 
are listed in Table 3. Field analyses of these samples using a NaI gamma spectroscopy 
system revealed values within &2O?b of those determined in the gamma spectroscopy 
laboratory. Results of laboratory analysis of smear samples taken on surfaces throughout 
the building are listed in Table 4. 

All floor, wall, subfloor, and overhead surfaces previously known to be or suspected 
of being contaminated were confIrmed to be within DOE guidelines at the end of the 
verification survey,3 except for an area of contamination of 167 m2 located under the 
concrete floor immed&ely east of the eastern wall rollup door in Section 1 of the building 
(see Fig. 2). The subfloor contamination was also assessed by a hazard assessment, and 
DOE subsequently approved supplemental standards for the area of contamination.4 
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CONCLUSIONS 

Review of BNI suwey results  by ORNL, and the independent radiological ver ification 
survey by ORNL at the former Assoc iate Aircrafl Tool and Manufhtwing Company s ite 
confirm that the s ite meets the DOE radiological guidelines  for unrestric ted use. 

1. 

2. 

3. 

4. 
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Table 1. Applicable guidelines for protection against radiation 
(Limits for uncontrolled areas) 

Modeofcqosure 

Total residual surface 
-ona 

Exposure umditions 

TJ, TJ, u-natural (alpha 
tit.teI.S) 

Maximum 
Average 
Removable 

Guideline wlhle 

15,000 dpm/lOO cm* 
5,ooo dpm/lOO cm* 
1,000 dpm/lOO cm* 

Derivedcicnxmtr8tions Totaluranium 35 pcillgb~ c 

Gllideliue for llon- 
homogeneous wn- 
taminatiOIl(usediU 
addition to the 100-m* 
gUi&lille)d 

Applicable to locations with 
im area 525 m*, with sign& 
candy elevated concentrations 
of radkmuclides (“hot spots’) 

GA = G,( 1 OO/A)ln, 
where 
GA = guideline for “hot 

spot” of area (A) 
Gi = @d.i~~ averaged 

over a 100-m* area 

%OE surf&e ContaminatioIl gui&lines are consistent with NRC Guidelines for Decontami- 
nation at Facilities and Equipment Prior to Release for Unwtricted Use or Termination of 
Licenses for By-Product, Source, or Special Nuclear Material, May 1987. 

%iemo, J. W. Wagoner II, lkxtor, Off-Site/Savannah River Program Division, Office of 
Eastern Area Programs, Office of Envinmmental Restoration, U.S. DOE, to L. K. Price, Dire&r, 
Fomxr Sites Restoration Division, Oak Ridge Field Office, U.S. DOE, February 10,1995. 

“Since the contaminant was nond uranium, the guideline value for w was 17.5 pCi/g. 
dDOEguidelinesspecifythateveryreasonableeff~shallbe~toidentifLandtoreznove 

anysourcethathasa c4mcedr8tion exeeding 30 times the guideline value, irreswve of area 
(adapted h Revised Guidelines for Residual Radioactive Material at FUSRQP and Remote 
SW Sites, April 1987). 

Sources: Adapted from U.S. Department of Energy, DOE Order 5400.5, April 1990, and U.S. 
Department of Energy, Guidelines for Residual Radioactive Material at Formerly Utilized Sites 
Remedial Action Program and Remote Surplus Facilities Management Prvgram Sites, Rev. 2, 
March 1987; and U. S. Department of Energy Radiological Control Manual, DOE N 5480.6 
(DOE/EH-256T), June 1992. 
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Tabk 2. Background radiation kveis and concentrations of sekcted 
radionuclides in soil in the Fairfkld, Ohio area 

Type of radiation measurement Radiation level or radkuclide 
or wle -tration 

Gammaexpaurerateatlmabove 
gr-d surface ww” 

Average 
Range 

cuncentration of radiomlcli~ 
in soil @G/g)” 

7 
3-11 

p2Th 0.9 
=%a 1.5 
238U 1.3 

“values obtained fkom three locations between Columbus and Cinhnati. 

Source: T. E. Myrick, B. A. Bexven, md F. F. Haywood, State Backgmund 
Radiation Levels: Results of Measumnents Taken During I9 75-19 79, 
ORNIJTM-7343, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., 
November 198 1. 

. _.I--I.- .“. ,, ..-_.- “.-~~ ,__,_ - - 
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Tabk 3. Concentrations of W in verification samples from the 
former Associate Aircraft Site, Fairfield, Ohio 

SamplelILY Uranium-238 unmantim (pCi/g)b 

Verification systematic samples’ 

VSl o-15 0.96 f 0.2 

o-15 0.65 f 0.3 vs2 

vs3 O-15 0.33 f 0.3 

VS4 o-15 2.6 f 0.6 

1.7 f 0.4 vs5 o-15 

VS6A 
VS6B 
VS6C 

o-15 
15-30 
30-45 

1.4 f 0.4 
2.0 f 0.4 
1.3 f 0.4 

VS7A O-15 0.54 f 0.4 
VS7B 15-30 1.3 f 0.5 
vs7c 30-45 0.87 f 0.5 

VS8A o-15 
VS8B 15-30 
VSSC 3045 

0.66 f 0.4 
0.69 f 0.3 
0.93 f 0.4 

1.4 f 0.5 
0.63 f 0.3 
0.64 f 0.2 

VS9A o-15 
VS9B 15-30 
vs9c 30-45 

VSlOA O-15 0.88 f 0.4 
VSlOB 15-30 1.0 f 0.5 
VSlOC 30-45 1.6 f 0.5 

‘l 

VSllA O-15 
VSllB 15-30 
VSllC 30-45 

0.66 f 0.3 
0.72 f 0.2 
0.72 f 0.3 

0.71 f 0.1 
1.1 l 0.3 
1.5 f 0.5 

vs12A O-15 
VSl2B 15-30 
vs 12c 30-45 

VS13A O-15 
VS13B 15-30 
vs13c 30-45 

0.69 f 0.4 
0.94 l 0.4 
0.72 f 0.4 

0.66 f 0.3 vs14 O-15 
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p-0 F 1’1 

z-0 =f 9’0 

z-0 F SS’O 

Z-0 F 6’1 

L’O 7 01 

E’O =F z-1 

s-0 T I’f 

v-0 T 1’1 

P’O T 2-z 

6’0 T II 

2’0 =F ZP’O 

9’0 F II 

L’O * 9’9 

v-0 =F f-1 

E’O T 68’0 

E’O =f 1’1 

P’O F P’I 

p’o T 0’1 

f’0 7 z-1 

2’0 =F 98’0 

f-o F Lf’O 

E’O 7 wo 

z-0 F 0’1 
I OS’@ 

OSIP 

SI-O 

SI-0 

51-o 

SI-0 

SI-0 

SI-0 

SI-O 

51-o 

SIQ 

SI-0 

SI-0 

51-O 

a~* q@s 

SI-0 

SI-0 

SI-0 

SI-O 

51-o 

SI-0 

SIQ 

51-o 

SIQ 

SI-0 

51-o 

SI-0 

6fSA 

8fSA 

LESA 

9fSh 

SfSA 

PfSh 

ffSh 

ZfSh 

IfSh 

OfSh 

6ZSA 

8ZSh 

USA 

9ZSh 

SZSh 

KSA 

EZSA 

ZZSA 

IZSA 

OZSA 

61SA 

81SA 

LISA 

91SA 

SISA 

@9 
p/136) VYW- 8f z-~pn vtaaa VaI =rames 

@www 6 WIFL 

01 



11 

’ Table 3 (cozdinued) 

.- 

.“  ̂

SampkW Depth Uranium-238 c4xlcentration (pcifg)b 
(cm) 

vs40 

vs41 

vs42 

vs43 

VS44 

vs45 

vs46 

vs47 

VMl 

o-15 

o-15 

o-15 

o-15 

o-15 

split sample 

o-15 

o-15 

Veri$kation miscellaneous sample 

d 

Verification biased samples” 

o-15 

o-15 

o-15 

o-15 

o-15 

o-15 

O-15 

1.6 f 0.4 

1.5 f 0.3 

1.6 f 0.3 

3.3 f 0.3 

0.95 f 0.2 

1.3 f 0.4 

3.5 f 0.6 

0.60 * 0.3 

0.62 f 0.2 

4.2 f 0.6 

108 

38 

61 

8.4 f 0.6 

4.1 f 0.6 

2.2 f 0.4 

“Sample locations are shown on Figs. 2 and 3. 
%dicated wuuting error is at the 95% confidence level ( i2a). Results for other radionu&les are 

typical of b&ground cacentrations and are not incluckd in the table. 
‘Systematic samples m taken at locations hmpective of gamma expomre rates. 
‘hmposite scoop sample taken hm east/west ten-cotta pipe mder llortb bathroom wall. 
“Biased samples are taken from areas with elevated gamma exposure rates. Sample locations VB2, 

VB3, and VB4 were remediated af-ler the samples were screened in the field 

I-.-..-. .-_-__^_ 
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Table 4. ResuIts of analysis of smears from the former Associate Aircraft Tool 
and Manufacturing Company Site, Fairfield, Ohio 

Removable activity levels 

S~IllldXf Alpha level (dpm/lOO UU~~ Beta/gamma level ’ 
(dpm/l~ -fl 

VT7 58 

VT8 27 

VT10 <MDA 

VT11 27 

VT40 39 

VT42 30 

VT53 55 

VT54 39 

VT59 58 

VT60 36 

150 

<MDA 

125 

<MDA 

121 

<MDA 

407 

138 

315 

<MDA 

“Smears were mlmhered tixmecutively from VT1 through VT77. Locations of all ====b=d 
during the verifidon survey are shown on Fig. 2. Smears with values below the minimum detectable 
activity (MDA) for both alpha and Wgamma removable contaminatioll are not included in this table. 

%fDA for removable alpha -on is equal to 25 dpm/lOO cm*. 
‘MDAfwremovablebetacon~onisequalto llOdpm/lOOcm*. 
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